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{Detailed Description of the Invention] 
[00013 

{Industrial Application] This invention relates to the structure 
which could be made to enlarge resistance rate of change while 
being able to make resistance low, without an electric 

> >. v.*. . v . , s ix ' n&\ ure of • " a 

detail about the laminating mold semi-conductor ceramic 
component which has the forward resistance temperature 
characteristic which changes with temperature . 
1 0 002} 

(Description of the Prior Art] The barium titanate system: 
semiconductor device which has a forward resistance temperature 
characteristic has the property which resistance increases 
rapidly above the Curie point., for example, is used for many 
applications, such as an overcarrent -protect ion component of an 
electrical circuit, or a demagnetization component of the Patron • 
tube frame of television. Moreover, in recent years, the 
laminating mold semi -conductor ceramic component which can 
respond to a surface mount and can inane the resistance in a room 
tomperaiuto small is proposed (for example, refer to D'P.SS-- 
88304, A and up, IV -60802 , A) . This laminating mold sei a ab.a •> 
device is BaTi.03 . The laminating of the internal electrode which 
consists of a semi-conductor ceramic layer used as a principal 
component and a Pt-Pd alloy is carried out by turns, and it is 
really sintered, 

[Problem's) to he Solved by the Invention] However, in the 
aho ve j mold semicondu< 

device, when metals, such as Pa and Pd, are adopted as an 
internal electrode, since the schottky barrier arises between 
this electrode and a ceramic layer, ohmic contact is hard to be 
acquired, and there is a problem that it is inferior to the 
stability of resistance as a result. 

{0004] Here, in order to acquire ohmic contact, it is possible 
to adopt small nickel of a work function etc. as an internal 
elect rod 1, is oas ii z r to a id oxida >n 
once carrying out elevated-temperature baking in a reducing 
atmosphere and sintering, it is made to perform reoxidation 
processing at the temperature which is extent to which Above 



nickel does not oxidize this sintered compact. However, since 
the conditioning in the esse of performing this reoxidation 
proe ssi lifficu e prohls ^ r > A t , <> - 

urt^ et j s ^ _~3 *m Lon f rt-r s - r - of if ox'd"'o; 

is weak, the surface section and inside a sintered compact, 
resistance will differ and the problem that resistance rate of 
as a result, will produce the surface parr 
of a sintered, compact from oxidation net going to the interior. 

t c gs n izes which <ere :>b ain« 

mentioned oxidation is strong, since oxidation will go to the 
interior of a sintered compact, although resistance rate of 
change is made greatly on the other hand, the problem chat an 
internal electrode oxidises and ohmic nature is spoiled arises. 
For this reason, in the present condition, it has become 
difficult to obtain a component with large resistance rate of 
change low [ room temperature resistance j , and the improvement 
at this point is demanded. 

[0005] This invention was made in view of the above -mentioned 
conventional situation, and it aims at offering the laminating 

C M > t v 

resistance rate of change -while being able to make the 
resistance in a room temperature low, without spoiling the ohmb 
nature in the case of performing reoxidation processing using 



electrode, when { which should find out the approach of 
oxidising co the interior of a sintered compact 1 it inquires 
wholeheartedly, by forming the opening section in a ceramic 
component, these artificers hit on an idea for oxidation 
conditions to be controlled, as a result for oxidation 
unever.ness to be prevented, and accomplish this invention- 

C C 5 Then suitr; i is characterised by making voidag« 

of this soma- conductor ceramic component into three to 15 volume 
% in the laminating moid semi-conductor ceramic component wiu.cn 
comes to carry out the laminating of a semi-conductor ceramic 
layer and the conductive layer by turns. 

10008 j Regulating the range of the above-mentioned coinage here 
b Cv* a~ C%, „ l O vh -c pX I . -n. I v. i 

of resistance rate of change would not be acquired, if it was 
made to 3% or leas, it is because there is a possibility that, it 
may become easy to produce oxidation of an internal electrode, 
and the tti-c * eeinfor smcih of a sintered compact may 
moreover be fallen .-.rid damaged when, the is above-mentioned?! is 

I "b ' - t c „ „ a , 

of ba ^ the abov e » N } i t rode . it is 

still more desirable to contain at least one or more kinds of 
elements among nickel, Cu, Fe, Cc, ... "a Ti , and Mo from which 
ohmic contact is acquired. 



[0010] 

ceramic component concerning > i uv- i the opening section ' 

was formed in this ceramic component, and this voidage was 
specified, oxidation can be promoted to the interior of a 
sintered c rr hi oxidat on fx the 

electrode in the case of perfo reox 

the unevenness of oxidation can be prevented. Consequently, 
while being able to rsake t e ret.!. 1 

.low., without spoiling ohmic contact, resistance rate of change 
can be enlarged arid it can respond to an above-mentioned 
request , 
[0011] 

:• Example] Hereafter, the example of this invention is explained 
n< < + - •* , . ,a > P .a a - - „ 

explaining the laminating moid semi -conductor ceramic component 
by one example of this invention. 

[00123 In drawing, i is the laminating mold semi-conductor 
ceramic component of this example . This ceramic component 1 is a 

s ! i < , 3 < ike thing, and is Pal 

laminating of the semi-conductor ceramic layer 2 used as a 
principal component and the internal electrode 3 which consists 
of nickel is carried out by turns, and it is constituted by the 
sintered compact 4 which really comes to sinter this layered 
t, ; . Aiter th: s smeared compact 4 carries out elevated- 
temperature baking of fc-e layer ;d product In ^ reducinc 
atmosphere, in atmospheric air, it performs reoxid&tion 
processing and is obtained, 

[0013] End side 3a of each above-mentioned internal electrode 3 
is the left of a sintered compact 4, It is exposed to the right 
end sides 4a and 4b by tarns, and each remaining end face is 
located inside the ceramic layer 2, and is laid underground in 
the sintered compact 4. Moreover, left of the above-mentioned 
sintered compact 4, The external electrodes 5 and S which 
consist of Ac are formed in the right end sides 4a and 4b, and 
end side la of each above-mentioned internal electrode 3 is 
electrically connected to this external electrode 5. 

"' s n cu c t or c e r a m i a c orapo n a n t 
1, and the voidage of this has become 3 - 15 volume %u This 
opening section mixes resin powder into a ceramic ingredient, in 
case ic calcinates this, it is made burned down., and it is 

[0015] Pent, the 1 manufacture approach of the laminating mold 
semi conductor ceramic component 1 of this example is explained. 
First, they are BaC03 , SrC03 , CaC03 , Ti02, La 203, S102,- and 
MnC03 as a raw material. It prepares so that it may use and may 
become the following presentations. 

:BaG.857 oalciumO . ICSrO .04LaO . 003) T1O3+0.008 Mn+0-01SiO2 [0016} 
After paying the above- mentioned raw material to the pot made 
from polyethylene with pure water and a sireonia ball and 
carrying cat: grinding mixing tor 5 hours, it is made to dry and 



temporary baking is carried out at 1103 degrees G for 2 hours. 

temporal: no at 

temporary baking powder is formed. 

lOi ! 1 And in janic binder, a solvent and „i dispart : 

mixed into the above -ment i oned temporary baking powder, and a 
mean diameter is 10 micrometers to this. A polystyrene particle 
is added and it mixes . It is made for this polystyrene r 
to become within the limits of 3 ~ 15 volume % to the above- 
mentioned ceramic ingredient. 50 micrometers in the slurry 
obtained by this to thickness A ceramic green sheet is 
fabricated and it is 7.5x6. 6mm about this green sheet, It cuts 
in the shape of a rectangle, and many semi-conductor ceramic 
layers 2 ana the ceramic layer 6 tor dummies are formed. 

10018} Jlext, the electric concoction powder and varnish which 
consist of nickel are mixed, electrode paste is created., this 
paste is printed on the top face of eae above- <• v ^ sed s? 
oos 5 - cera n lay* r 2, at 1 > i 

'-Eii < i * t ,i in ial < rode ml ) i 

3a of this is prolonged to the rim of the ceramic layer 2, and 
other end faces axe formed so that if may be located inside. 

turns, and end side 3a of each internal e leer rode 3 is the left 
of the ceramic layer 2, It: piles up so that it may be located in 
a right, end side by turns., and the ceramic layer 6 for dummies 
is further put on the upper part. of. this, and the lower part, 
this is stuck by pressure with a press and a layered product is 

>;d Can i. i\y, the above - merit ioned layered product is 
heated at 1300 degrees C in the reducing atmosphere of H2 / 2 == 
3% c£ N, and is calcinated for 2 hours, and a sintered compact 4 
is obtained, Then, reoxidstion processing is performed for this 
sintered compact. 4 by 800 ** in atmospheric air tor 2 hours. 
Then, oxygen will permeate the opening section of this and a 
sintered compact: 4 will oxidize to the interior of this, 
[0021] To the last, it is the left of the above-mentioned 
sintered compact 4, After applying Ag paste to the right end 
sides 4a and 4b, it can be burned and the external electrode 5 
is formed. Thereby, the laminating mold semi -corniest ox ceramic 

"i ye:.. 1 oi " N , r - . unp Le is manufactured , 

> s 1 1 c uir:? is e x. - * v t ' inner" or , 

} < ' . - ^ ' - . >^ ^r 1 n tc rate of 

exs ;pl i ope* eg i 10: ,cs ; med i the semi conductor 

be ohitiic nature of the above 
urt u. cur v.i-?t";c; , low [ room temperature 
resistance J , a component with large resistance rate of chsnqe 
can be obtained,, and it can respond to an above-mentioned 

[0033] In addition, in the above-mentioned example, although 




nickel was adopted as the internal electrode, this invention is 
effective in adopting Cu„ Fe, Co, «, Ta, Ti, and Mo, and the 
same otaiic nature as the above- mentioned example being obtained 
also in this case, 
10024] 
[Table 3J 



[002 5] Table 1 shows the result: of the characteristic test 
checks che effectiveness of this example ana which went to 
accumulate , This trial adds a polystyrene particle into an 
above -mentioned ceramic ingredient, changed the addition or 
this,, changed the voidage of the semi-conductor ceramic 
sompcnen? I in I , (■; - 19.4% of range, and created sample Rot 



n. Moreover, the above-mentioned re 
mpu lis the tec ree t\ pe 
te-of -change =* (2 .303/T2-T1) xlOOTl; 
h resistance will be the zoom tempe 
10 times ] — 100 of roosi temperate 
ubiing temperature [002S] When void 



less of sample No pi, and 2 so that, clearly also from Table 1, 
although room temperature resistance Is low, resistance rate of 
change is as small as 11 and 83 %, and oxidation of a ceramic is 
not progressing', moreover ••- although a value with large 
resistance rate of change is acquired in the case of sample No. 9 
which made coinage 15% or more, and 10 — oxidation of an 

internal electrode -~ room temperature resistance ~- 36. 2 

and - . " : * ~. > v . ; ^ ?a «< ,r*-~ -> * v - box 

reinforcement is failing rapidly with 12? and 81 kq/col-m On the 
other hand, in the case of this example sample no. 3-8 which made 
voidage 3 - 15% of within the limits, for any sample, room 
temperature resistance is 1-4-9,8, The value with as large 
resistance rate of change as 1430 - 6820% is low acquired with 
omega. Furthermore, ant i -chip box reinforcement is 632 - 338 
kg/cm2. It is high and the satisfying value is acquired. 
[302?] 

(Effect of the Invention] According to the laminating moid semi- 
conductor ceramic component which starts this invention as 
mentioned above, since voidage of this ceramic component was 
made into 3 ■ 15% of range, it is effective in the ability to 
obt; >fnponent with large resistance rate o; chang 

room, temperature resistance ], without spoiling ohmie nature. 



[Translation done.] 
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[Claim (s) ) 

[Claim 1] The laminating mold semi -conductor ceramic component 
har&ct < r * 3 c ge of tins semi 
component into three to lb volume % in the^ lanonu;: inq moid < 

temperature f-^tc which comes to carry cut the 

laminating of a semi-conductor ceramic layer and the sleet rod** 
by turns. 

[Claim 2j The laminating mold semi-conductor ceramic component 
characterized by the above-mentioned electrode containing at 
least one or more hinds or elements among nickel f Co. , Fe ,. Co.. 
Ta, Ti f and Mo in claim I, 



[Translation done.] 



